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Abstract of JP2003194890 
PROBLEM TO BE SOLVED: To follow up a 
failure propagation route in a case when a 
memory block having only the functional 
description and not having the information on a 
gate description level exists in a failure signal 
propagation route. 

SOLUTION: Identifiers of write control, read 
control and an address and data input and 
output wire or signal are specified in steps 
101-103 with respect to the memory block 
having functional description, a simulation 
time, a write control wire/read control wire 
state orresponding to the time, a selected 
address, and the data to be written/read out 
with respect to the selected address are 
extracted on the basis of these identifiers, and 
outputted with a format of binary digit display 
when the simulation is performed in a step 
104. In the failure analysis, the failure 
propagation route is followed up by comparing 
the output with the created memory block 
internal state output. 
COPYRIGHT: (C)2003,JPO 
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l M%m 1 ] «f Ei££ tlfcX * V 7"n <y ? ft* -t 4 
LSIOtH*Wf*ttfcBV»-Cs 

L S I dOfflffi^ 5 3 >'»rT»MClM&X i E 'J 7'D 

^azymiti Lumm^m^k . mmr yvx<»2 
m.mwsi.imm.r k u-xoA&fr f-^ 2 mm 

a»L s i <m*mamzmtx*v ?"n 
*&m&£m%%,*mm^ m-mimm^ ass? 
7 y ux&£xmwm7 *v*tr>m)i i f-9*mm 

k, *^*cifc*#afc-f4aB)!Wf*ffi. 

L S I OftPtt&flB^ilfcfcV vt . 
^yyoy^it^ta^A^U #&&»»Jffik If 

L S I <Dmt^ SaV-v-a fStfiWfclHE* * U 7'D 

<y ? £7?-teX-ri>f X wi^aj-r mta 
J: tfifcWB LS0»m#O«!Bf: , MiRT YUXC02 

mams xxmrnr yux<dx^t~9<d2 mm 
mxmk Lxm-ti mwmm&k 
im*m 3 ] tuBE&shfex * v v ? **** 

^y:/ny?<9«fSi£A7JU Be 
L S I coW&b> S aV-y a yMWtlulB^^E V 7v 
■f *J J: t/M^ffl U'M1# Wj k . 3SIR7 K WW 2 

j;t/M»fKT f uxcoxmti -r— ?<o2 mm 
mik m&mmzM^xmm imsm&am 
m/mkL-z&ii-r&ttk. z^yv^-tizm 

StfS <r k M«k^*«a»ll*Bdirn^9A. 
[ffcSBf 4 ] iSiffiSfrSfLfc* * 'J 7"n .y ? 

ifStfif- X h Jftfrt* 4 Tt=f64 Lfc* * 'J 7-n 

■y ?^7^Xi: 7?-feX*«<7)7 H WX k ££Tlfllffl 



tS#Wk . 

w hf-^tfctts^^y 7"o >y ^of-^Aai 

l$HBB*V$m Y V-x £ ff± LT ffilBf 

f-^S:ttffi-tl»#JIk. 

£T07?-teXfcftLT. **l^ft.<07? -fe XTW7 K 
l^XA:*j£ t> k fcT F WWfl7- KH^tf) 

L lutBSMRV- &lHE#tt£&£§43 

mm-timnk. 

f - ^ k lulEf - 9 X fflE»«fflS»* T<08 

HW)W 7^ bf-^ k*^7^-fext J: KtMiK^titz 

*Mzmm&mm%<?> vj-sv** i^^co 

x&j 7-p .y ^ coatgiBa^ ffl BB^ffl h?y ; JX?U 

ou*>y h y x vizwzMz-K l s i ostHnafaifi* 
l s i aymmm^mz^x . 

•y -fex fc 7^ -fexM«W7 K VX k ar^TttiiJ 

•r § 7^ -fe x7 h uxmm&k s 

M 7>7 hf-^tisttS^ty 7"n 7 ^of-^Aiti 

S4MSa»tS!Wl Lfc*£fc h U-Xftff± LTbSIBt 
-^AHl*il3^fellK4«m*tW«IM)V-f 7^ h 
f-^&tt£Bbfe^t. ^T«7^^xtMLT, * 
*imO7?-feXT<07 H V-XATJS: i k fc 7 h' VXA 

*a*»feas?7- K»^)g»ft 1^ UfriBSKy- k 

«36»^. l>rlB^iSBHSt?'Jai-|» 4 T h l— X LTgS#fc 

fffir k uxxtim^ mm-ftmmt x-co tv y 

f - ^ k hbIBt - ? A £> HtlB^ttEil 4 T<0g 

W 7»7 b f - 9 k if t> T9 -tex \z k 0 titz 
y ■fe/UcWffi^saWllIISO h 5 y^'x ^ 

* -y b 'J X h £ffflc L . *tl&l0)T9 -teX KSftBtS 

[ 6 ] «iBai$tLfc^ * y y a >y ^ Sr^-r s 

L S I cofeltffiff^S1-|» 3 ftT *-^7D/5Afc 

■Bfif- X h tB * * T (c«* Lfc* * U 7o 

•y ^ ^.T^-teXJ: 7^ -teXMm«7 H UX fc ^^Tttjffi 
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WT7 Yr-t fc &ft%>* * D 7o •/ ?<0f-^ Atti 
6 M—X * Rtt L 7 - FWfcBUtf)*****- 

-^AHJ*«frfellBi«ia»*T«ffl8W)V-f T7 h 
UXA7J£ & k fcT H UXA*»*»fcSMK7- 

mmr Yvxx-ftm^mttmMk&xn^ 77 y 
t- * fc friar- * asmj»*» mmtwmt.x*com 

BimWkinlLLXWNR Y yWX? UKj),* >y h I) 
[0001] 

m L . WteHBEEaSitfc^ * 'J 7o >y ? mm* l s 

[0002] 

imam®] mmi/JTVh®m£x*mm%<& 

TUBBtWlttS*ufeLS I rfc, ttWWPWtefc A 
t'J fcS»Lfc»afcU:, SEMIS'S xU-isa VT' 

<7)HiHIk, ^ftcax^yrFK*, ^t>j-t;Koft 
^ * y l^t h i/x , mmr y * y 

[00 03] HWc, EflfiU^lBMIHttttoH 
JWft SCikteHLv*. ttfcflft* * y o J: 3 fc W 7 

«?w«r«g^«±« tisBbWS*r * - 1 jafs-c* s . 

%<Dfctb* F I B (Focused Ion Beam)3?£I!VVt8!lS*f 



[0004] Lipbittfb. mm^vimmmz^ 

XF I BfcJ:St8B^£®JKUT*JdttfflBf*ji»t6fc 

~^ 3 >-fc:J:5fflWtk£fraU f-xMSfcSKB&ft 
tetWHtt £5IHW)Sj£k LTV7 h7x 7 MH S 

lit. #BB2 0 0 1 - 2 1 6 1 8^mi>zW<"/^ Yy 

■v uzmmmmmm^tixio d , a 
mmmmz x^x m^m^msaimsL 

t. ir)ibiEii;®mmmi'$j.u-i'3>-f&ztx'$ 
fottzs-Yommm cot. M#«k»-t) sriua 

Ptf k am- 1 - k t*Ii5r^#gtSJt« 

[000 5] h>x7^y|Sf|-W^(tl»«MBa5iS 
tf-Tli. tt«^lt& i> k fcL S I rt»*«l67'n «/ 9 fc 
dMW L . ASte^n >y ^ f*iO U- i^X ^ - V- } Jx f n tstt 

tt-C-«7'n -y ^ oy- h U^MB*iS«lD<W-ft * "W) 

n. is$x]s-is3>mzi&j~v?£fo<vmmmz 

*» w r 7 h * x-m%. IX v^S a- H v ^ n/n ■>/ 
9T\&W5tifiW3:Z> . a- Hv^ o7n y ^ {±i*iii!l]g& 

[0 00 6] «!:<7)i3fcA-K-7^D-ffe;$tLTStlia3i 

&V VX * y 7o -y ^ *» L S I ft iCffft t . R-O* t U * 

T?±xt*TX Y<nmmzx.y-m^i}m^titz 

*4. ^*y-fe;^«»-r§r-^2:#Bi-rs^^- 

ytr/n&awsLs ^ =e y r^-y mmi^-ium^ 
x ! s$*v-vBymrWz**:vtm<mm. x^- 
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it<8fr*m£t h Z. k tfV* i . * 'J MS 

*tTV^V^fc{i$fefc*{f^#^2 0 0 1-2 16 
1 8^|gfclE«0«IWr#g^^^affl-rs Z k 

tizx-o xmtmmmMm.^ & . 

[0007] 

V^ttPtWPf ttS V^TJi. &n a n fc Wok OttJfct S U 
BSST--SC L&V ^lt£«ft^fitlEilk LT^H 

■tmrnkix^M^titzimmrsm^Lxm^w, 

IHOgifttk fcsSroTSBfllUfc**^ F45fc*«>«*t 

fflffik ^BIWFflrltaSTWW-Si k^SSr 
n. Witf. ^ U^o-y^c7)igfMf#oie^{ill3fc 

7rcfi. 0 l/ZHDh (Hardware Description Language) X" 

mmmztix^itzib, ttm-m^nm^tiz \ 
{est mm^mizmxtz . 

[ 0 0 0 8 J BtHMlWlBftfcJsv^WBJfii: 
b K/HE^ k rtWE L X \ ^ L s I fli % fflffiiE 

ntb&wzm Us ^ty -fe/K^m-r i * fcn 

[ 0 0 0 9 ] £ , * U -fc7KO»flB«:0 5 estf- J: 
3 £7 'J 777n77CIB*Lfc»iy- r-T*t«IT* 

•ri) i k t-* i. . ^fefeiapjffcasftasBBSsafc t 

& WC, ttHEHBf & 
? x TX'ii. #5£cD.* =E 'J ±)UfiX9 7 5*1 

war s mesRS&ztufc** y 7o 7 ? a tttuwi 

[00 1 0] *fc. **yfV^ffl®By-;l/£ffl^ 
the AD y-MfitttK&tLX ZOCAD^J— 



§ *A^awwi*Jwi"c* s t> wco , urn**** ^uco 

-Tl. y-zP k tTffi 3 £ k (ill I v * . 
[00 11] WT^hf-^H^vbWhSiiK 

7"n 7 ? 7 h y x v l . ^ ^ y 7*0 7 ? wis 
tgie^^ h 5 v y*. 9 \sOv<?)* 7 hyxh^^y 

X&Jtfl 0 OkbiOibSW/jNWSOT.^-r -f 7?RA 

hyy'JX? VOW yS^-yaVW K**WrlH 
[ 0 0 1 2 ] £<0i a 4MlK«WIHttSft6TI4» a 
- hB*K*OflWt J*fe4V^ t y 7o 7 9 *T9 

[0013] aWfcgjOlWli. »IHBao»'C* lt -hE- 
KV^WOflnRfrttfe^v^^U 7'o 7 ^WSWMWO 

x^mmmmmmmm^^axmmx. 
thz.kt.zhz>. 

[0014] 

wmnumi. ussEJBsn^ ^ y 7*0 7 ^ t^rts 

L S I WftRIBflWfe ttS V vt % ^ ce 'J 7'D 7 ^ cOffilg 

T-^AffiTJ^IEiHt. L<lifl|-*«WffF* ! l«&*-*# 
Mk , LSI OSfg v 5 a U-^ 3 >Hfr«tfffi^ 

y 7o7 ^ ^r^-fe7.-r^f7. wi/fctftffl-f&te 
wupm-ftj xvmfrtii L$ij#P«^-i7)*ffik . s«r 

XO2«»lfciVKSKTKI^x<7)Aai7JT-^c0 
2m«Sk tUBM? tcii^v^Taaj UWSOJfM 

ffimv&fcm&x * y 7a 7 ? 36*#ftt 4*&t=»s a 

MKTFl/X£7)Aati*r-^wmifflk«IBl*ia54fc©y 

mrmiimmmfctzmk. z^ix^ 

[0015] *2.<zmmwmffiamm&* tmc 
as fife* ^ y 7d 7 ? * l s 1 cowcmmffiitM 
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m.\za wx.w) 7"n 7 9 (omtmmi atj t s « 

St, LS I^Ht^Salz-^gy^ffB^tlifia^^ 
1) fu >y 9 £7 9 ^XthrX hi? WUfcBKtt-fSfc 
fcfufBrX b"v? WW=$tjei-4i*#Jtefc{tS»&&# 
MfPfPlfc «fctftt»tB LMWI^t® i: . mM7 b* V 

x<o 2 mma ^mmr y ux^xm^T-?^ 
[0016] %3nw^mtm^mr^vut. 

WMB&Ztv/z* * 'J ? ? L s I DttRffi 

7uv?e>ffinmimxjiL. *&&*m*. m^tat 

Mflk 7b*UX£J:tfT-*AiitfJOlEiSli> Kttfi-f- 
g y^ffSftmiB^ =E U 7"o -y ? £T 9 tX-f&TX b 

coffi&b , «R7 b* vxw 2 31Uc^JI*3 i mmiRT K 
Uxc7>AtW]T-?<9 2M$i fc MWBfPleafcJ 

4. 

[0017] m4«^coscPffiw^(i, «wgfB$£ 
jut* * y v ? t*t * l s i nmmmMkteii 

wt, mWrXVXMi^^-fhtX^zm.Ltz^ 

n v90)r-9X)&)Mfr$> b U-X&IBS&L V- b*» 

X £ # it LTfif Br- ? AaJflUfr felSf B#HMl * T' 

9-tXizntX. ^fl^il(7)T?^XXC0T¥UXXt> 
*i>tiz7 YVXX-hMfrbMV?- 

b P-x Uglt:«tS r-? StttB-f 

. loifiT Hl/XA7JH*^lulB^ilgffi^^-C'C0 
W 7*7 k«Ef-^AHl*«3&»feinE«'«E 
S§&*T#»59M 7^ hr-^k^^T^-feXt ± 0 
MRSfufc^* »J -te/WtRHSfi-f 4it»llIBS<0 h5>y'x 

tMK-f-i. si5^[ii»*-&ja txwmm b7>i?x?u< 
filial* mfasssffl b y vvx?v«.iv% * b y x b t 

[0018] ^5cO^HJcofe|StfflJf3:Mg«i, HtlfB 

as*Lfc^« y >y ? l s i wwfiufss 



WBctNvt, «TXbt-«§tB7J-fS4T-t^ 
Lt^tU/nv^T^-fe^tT? *xnm<7)7 b" V 
Xk^^TtttB1-!.7^^X7b'l/X#^Sk. M 

7*7 bT-flz&tthwj 7"o 7 9<r>f-?x&m 
tpt> b w-*£s»&Ly- b*aawa±^is*^rfs^ 

USS^ti'Js L b V-X ftfltjh t T IuIBt-^ 

Afltt«*fe1IIB»«l«*T«)eiW)P-f 7^ br- 

tvn79 J txX'<r>7 b' l^A7J£ 1 1 fc7 b' l^XA*» 

t&M7*7\-T-?mm&m : T-m&m. 

t . lulB7 b*>xA*«*>fe1^E^iSi5i»* Y<oW 7 
^ br-^ k HulBT-^Affi7J^*^f)IB^iSie^^T 

y *n^c««is-t4««iaiw) b 7^^k 

)V(7i% -y b 'J X b Sr^L. ^tim«7^ -feXt^iS 

byxb^«i-i»^7byxb«#aks mix 

[0019] S6«?6BHwtt|S«B*f^rn^9Att, 
«lfi^§ tifc* * 'J 7"n •/ ? Sr*-rs L S I cDi&Pf jif 

7^-fex 1 7^-tex*f*07 b' 1/X b Sr^tttaj-r l># 
lit . W 7>7 b r- ^ lz&tf& y 7"n y ? cof - - 
^ Affi*«8*»fe b 1— x£HR& 1 7- b*»JJLh<?)*ilS 

*^nr s«-«iSKti'ja u^iz t v-x zw± lx 
ms,T-*xft*m^imft®w&£X'<Dm<Disj 

7*7bT-?m&?2>&Mb. ^x^mxmL 
X. ^K^iX<r>7?^XX'<n7YVXX^^b^7Y 

v- Ym> t>m&imm&m-h t x b v-x lx 
umz^£thv47*7YT-?^m^fh^mb. m 
E7 YvxxiMfrb miti'mm-it m b f 
-9tw&T-9\&wsfrt> w&wmm * xcomz 

^ y •fe/utRicsi-ss^'iiiB<o b 5 y^'x^ vdvo* 

v b 'J X b fcft* L . Zti%'ti<r)77-bXl,zttm-?&ffl 
#®8&i-&f& LXWm b ?yyX^K;^ >y b 'J x 

zmbtx^z. 

[0020] 

[wmmmmm: *wmz-o^xmmmwxxm 

tL^tyyov^t-^v^. tt^aiL 
vm. 7Yuxnxx/T-9Xiat}comM^i<m^ 

»&a»M«ISt/K»aj L»J«^m, MK7 b U 
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x. m.TYvxt.zm^^/m^L^iihT-^n 
^-ti-e'tiSraas i . ^ * y 7-0 <y ? ^apRst lt;v 
yfgfifi»^ cite-! § Fjfsw 7 * - v >y b T&ji 

Ti4. mmmwzwj 7n-y b % W4. 

[ 0 0 2 1 ] H 1 fi. 111 S(BSBE8»t*5»t&^ : E y 7*o 

if i'XTAW'n -y ? HT* & . 
[0 0 2 2] HlfcfcWC XfvriOOt, 

matsmz hkx * y 7n <y ? & * * y ^* ( 7 t* v 
xsbd saaj-t*. ^«xx-yri 0 it. ^^eyy 

0 -y ^ Ofi^ffi LSMJPSii J: &^$iJ«W)iaa*P 

&<7)Ztv71Q2X\ T9±Xffyk)t}£ffitii 
*. %.?)Xt->vTI 03T\ TFUZlzX'OWlZtltl 

myf- 9<n\&in t m-i laa* 1 ^f-9xm 
jim<r%tm-&®m-&. xr-y7-i 0 4fi±s we 
5 » u- 3 yffgffit nmrnfT** y 7u >y ? * 

7?*Xt&TXb^WU£;f&iiU £*lfc*tt63-£ 

ffl LMfNiaffll fc . KR7 Kl'Xfc, a^T H VX*. 

fcSMR7 F VX^<nX^T~9 (WZ&fr/mfr&l 
t-9) iz-o^xiiLSUztsvZTYi'ZMb?-* 

mm&&mtttoLizwsmn 2 3i»^stia« 

LTA><^ * 'J 7p «y 9 WfaWmt LT fttitZ . 

[ 0 0 2 3 ] m 2 zimt& b , fePf ww^jssa 1 2 
(4. ats!m*sg#S2 1 1 . i*iwj«ja5^s2 2 fc & 

#LT^S. fS5?iJ^#£^i£2 1(4, SffifBH^-M^ 

1 0 rt <0 L S I t U 7"n y ? WSEKkM:*: JSWf 

■ffirfc^ I«J : f#£#S2 1(4. y7n-y^<7)<S 

tfiB*»»fe-?< * y mmm 1 . aaaj LMtwd j # 

5i»«l«KOit8!HF*#S L . T F l^xffi-f c»J 

m$Lixm-f&. mwm&m22te. mm^ 

5 a U-9 1 1 TO v S a U- ^ a ycOUff PWiMt 
T* * 'J 7*n -y ? & 7 ^-teX^S fX F Wl/&$tti 

3 v izm&fotmmb . pMZ&nmm 
<&mk. tt*mLmtm&mk* mmrYuxb. 

WRT F VX^m* a»r - ^ 4 (4SfK7 H > XA> 

^wK^aj it- 9 b &mm$m&£mztvtzm 
mmmz&3\ ^xm l . 3HR7 k w?. t aa?7 k v 



V^TttLS I t,z&lf ZTVUxmbT- 9 AftMicDM 

Ewiztt&itdmM^mmm^mLxfr^m 

yy?Tfi$yxhffl2il/C*>J:v\ 

[ 0 0 2 4 ] 4tJ. ^ItftWSJS^Bl 2(4, 

^fc. mvm'm-m uzi&mz>mm7u?y& 
b. nmmb\^W22i,zimirhTvyyj*b*m 

[ 0 0 2 5 ] [33 ( a ) (4. dcOi 3 fcLTfl*8*Ufe 
ftttRB7 r -< ;H 3 1 'J x h a* LfertSK^ffi y X h 

o-MT* h.9uv9 xtm Lt^is Si>-i/ a >m 
m (/s i mc lk ) ttic, m*i&mm (/wr i 

TE)«m R^fflLMtW (/READ) com^ 
MM7HUX (/ ADDR) . mM7VUXfrt,AftJl 
^fltr-9 (/DATA) »fhm»«W21 

»^STtlJ*StLS. =5rfe, "z" w\4 4 >v-jry 
Ximx*hZ>Z.b*n<t. 

[0026] H3 (b) (4. LS I^8h"-y h<Df-9 
A*XlBllDATA_BUS [0] — DATA_BUS 

[7] m^mimm&^-mz^tmx-foh. mt 
Axogifflifeii£«m&# "i" xm&ifi "o" bh 

X2Wm3mhb (10 10 10 10) b-%*), H3 

(a) <mni i Mzttmtz>$kw&$kx'fohi9&iiz 

(4. t — 9 (/DATA) fcHRLTV^t— l««8fc 
SltWT^^ H3 ( a ) «J12 1 Ofc 
»J^««WI»T**«*fctt. T-^ (/DAT 
A) kJ4HfcLTVvfcv»ifcfc»«tflft?C**. 
[00 27] 134(4. tt»»WfW7n-BlT**S. frjjt 

*fctt» jfe-f, Xx-y7°l 1 0T\ *W7u*,99M 

m^m'm7-9m®Ltdmmzm.mMibL 
^^mm^m^m^xwmmmmmm 

irh, $«xf7 71 1 it*. jtftf^^d^SW^t 
y 7P -y ? t?iJ»rS *«*»ftfllW* . ^ * y 7n -y 

tizmmi^^izteXT-vTi i 5fca», ^^y 

7o-y'ffcIij3l-ri.ii-^fc(4^i?3XT-y7°l 1 2fc* 
tr. xrvri l 2T14. ^^eyyn'y^oM^ttiUiJ 

zwf-v-j>.f-x9mm^xmmi, 133 (a) tcttj 

fJTw^timo^fifcJfciKLT-irrsj&^^fiJ 
»rrs. -i:L^-p7t#^fc(4^ofi#ii^mweffi 

mmizfo&bLXXT-yri 1 StcJStr. -ScUfc*^ 
HiKWf -y 7° 1 1 3 KJtttf . 
[0 028] Xx-y 7-1 1 3T14. 03 (a) 
*ifcP"3fflCR» y X h »#SB LT 7 h' >x«TiBJ63*ut 
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ixm&tt. znwmmmizmfeixxtvizA 

aStiSr-^AWI-^t* (t-^a'x) Hi! 
U H3 (a) OlWTOyxh^PWJ9(clS»t*A* 
(/DATA) COW^tttJrbKtT-iiCl-^*^ 

SaWfiEefigKffcfcSfcLTXxvT-l 1 5t31tf. 

-gcUc^tfi^XT'yri 14tJlttr. 

>y7'l 14Ttt, Tl 1 3t«Lt«e» 

umk. wt&Mmmtexvr vuxm^mmm 

iBIU H3 (a) tmiiZtUimm\)xh"C*ttot 

U X-f-yTl 1 5fcjttf. 
[0029] "/ 7° 1 1 5 Ttt, feP*Sfi»«3 

Mfih k * i:axf77 1 1 0 teMoT*H*iafigB<o 

mmmzmsx-ztzk LximmmTth. 

[0030] &fc. 8f-y hx20487-K^ ; £U 
7"o<y?£LS IBHfB©l^P**Ve r i log 
-HDL (Ver i 1 o gte*--T>X ■ T"f -f V • *s 

x^x^mmmxhi ) xmrnrnttcms t % 

AMIS' S 3 yHffifc-X^ 'J 7"o >y ^wrtatR 

fcH6 fc frMLTH 1 070-*jl*WtlKW*. 
[003 1] 4-f. XT-y7°10 0T"(i, «tS££tl 

X\ reg [7:0] i ram8 [0:11' h 

7 f f ] fcgnsftjtiea ( d i o o ) frtfX&j v : j 

X? (^^Uyn-y^) *"8b i tX2048wo rd 
<DmM.X% hZ.k £ttiB L , ffiifiV vi^JgaatSte 
iufcfc^J lraffl8Wt'JI/ S^X* fcffllT feilfc 

mB-tLxmath. 

[ o o 3 2 ] &<dxt * 7° i o i -cat, ^ * y > 

i ram8<0#£«Th'l'X^T-?£^ffi1ieifi 
(D 1 0 1 ) tr-^&^OTKlx'X^^atrfE^ 
( D 1 0 1 ) kfrh. S^ffi U&I«Wi#* r d 

[0 0 3 3] &OXr-y7 0 l 0 2T'fi. ^'J/D'^ 

or k uxiwmkx&tt mm ( d i o 2 ) t\ 

r am80StRTb'l-7.S:f§g-f-§a 
ddr_i n [1 0 : 0] IZTVUXT-fZmLX^ 
SADDR&7F UXmmSknf&tt k M&ti . 
[0034] »Xf7 7' 1 0 3"CJ±. jl&JU&Xf 
i r am8cOT-?Aaj*£l»-f (D 1 0 3 ) 



imLX^&T>ATA_BUS&7 i —?ia^W&bLX 

atw*. 

[0035] <XcOXt -y7' 1 0 4 fcfctf 

fcov^rtt „ h 6 ^ffi^wtssifc Lfcs^o xmmt 

4. ^f7 Tl 04X14, jfef , fMtffi^SJiftffil 
A»6»#T LtR»{B UMWftfc 9%%&fflfflkb T Y 
Uxmtf-^mt:^ ( D 1 0 4 0 ) ?& . £Ofc £ 
fc. T-^AtH^fcTFl'T.ISTIiLS I fcfcftSA' 
XEm«iESfc^J£t7tS^itg^tT^<o H 6 WE 
iBi. 7 H WX<7)M SBHLS BC0WXT FUXWttf 
ESLZti. m^Xr-fOMSBfrt, L S BcDHTr- 

9^mmj s 8£.istix»&mt>&. mz. 

«*WSl*3aPKJB7r>f^ (dum P _f lie)* 
J§£l/C7 7-f;l/£Bfl& (D1041) . rtf»ttffi7r 

^«afeB#r H »SrttSltl»^iC ( c 1 k_c o u n 
t) Sr^at (Dl 042) . JlJ*7T>f;Ki0JfeBHf 
fc. glOfc^SA^-^ay^J*ffi*t^V^T#f|-f- 
WjefefcWrCHJ*"^* ( D 1 0 4 3 ) . 

* s a^-«»ttfc>' s a u- ^ a yB^ofcawiHFteJwv^ 

SrSO)I*TlSSfrfl» ( D 1 0 4 4 ) . 

[0036] ftrnffivxt-^mthzkizz*). & 
mco >- 5 a x 3 ymmzm h r vuxm a d d r 
[10:0] com-th T-mM^mmmm^zm 

«CfcVvt7-*Affla»DATA_BUS [7:0] 
^«j*-ri> 23B««S««««l*»»fc!l«fetfi£i:* t 

tiz^x'i^tih. muz. i/Sai/-5/ 3 ^Jc 

M)£-t?.ii#»W n a n fcfcftl»S#2 : ^/K^aJtT- 

[0037] Lswwr^hm ^^yy 

n-y^^TKl'7.||{±. THVXC7)LSB*>A)MSBfc 
InlftTs *fcttMSBi&>fcLSBtC|Wrr. )I#fcPISg 

LtMSfciHa^tLi. . nafcs ^tij/D'^wf- 

^Afcti^lliis T-^«0LSB^feMSBfc[pJ(tT. * 
fctiM S B L S B t|ftl»tr » JWfci^ LTMfTfc 
KHSftS. Ufcj6*->T, ffi*^rS#fcj; , ?. T 
H U-xlSfc J: tXr-^ AfB^awiaRoSaW^ k fiU 
W&yrJMztmthTYVxm&lVT-fA&j) 

X'foh. 

[0038] ifmmm^zn^xii. msssmnaw? 
- nm\'<tvffmmw-&^x : £V 7-0 
m^mm^^z^t^^zn^xmmmwm 

^Mfflm^X'hlfrtfdtT-fA&fiX'fo&tPZtt 
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hcls i ttjttsr Hv^afcf'-^A^a^iiio 

SWl/ft-Str-i. ± a fc7 b"b-Xilc9i$#ftfcf-:? 
Affi^lllOflJ^flfc^iJIiiy&^MLTI^ti. £ fc 
fcJ: 0 , 03 fcffRLfc J: 3 KJMttfcNHtflfcaWK 

[0039] &fc:*&^SS2<93^»fc^T§WJ 

t * . m 2 wsauKiB-cii. assEsss ft** * u 7n 

7?fcOWC, LS If ?rtf>«figfXbfcfcVvtT? 

fc s SS^HOffia fc t?SBi3 ft* b 9 >- *JX 9 UK/M 
* 7 b 'J X b . tMIEIBj*?)* * 'J 7"n 7 
? §ffr& US b 7 yi/X-i? UOW* 7 b 'J X b fcg$ 

•th i fc fc j: o , HTMofe^W-y-^^o^ofeii 

MMreffli *T tiff iiHft S £ fc ifflm btch. 
[0040] 07i4. WB^XhTT^-feXUfcTHl/ 
X^zMi^lti^^^hyy'J^UKil-^-v b U 
Xb£ffi£7n-0T'&I>. 

[004 1] B7T1is 5frf , Xf 772 0 0T\ HK 
fX b fc£ V v£ ttHbPiitfJ ^ til) f X b Y)V± T'fc 
T ?-feX * 'J T b* tf X b<? b;l/fcfcJR# 
■fS. ^7772017. LS If 7 7C9W77 
b f - * ay? - 9 XtHijm^ \s 4 77 b T - 9 (0 b V 

-x * m& l , mmtMiwmizwm L*t » fc«4 

-fitok LTJM<o«»£ bU—xU 7— HBBaJbW 
fcofSRfciliai LfclMCC b l/-*«*it*4 . 
R*{tJ LEWS*)****) J: 3 £7- b*SRiaJtf>#« 

&Kfoismfc?'ja Lst*&t=(i, z<?m&&%mmb 

[0042] &<7)Xf 77°2 0 2T14, Xf 772 0 0 
fcfclvcMJ3ftfc7b*l'X03fcft&fc7?-feX3ft. 
fc7FUX*HSW4. *»«WW4, ftPt#ffitj£ 
ft*f x b<? wwaSiaWfcSfcjfiv^* U 7?-fex 

cor b'^X^tK^ft^fcfc&S. &<0Xf 7 72 0 
3TI4. Xf 772 0 2fciJV^TjaRS<lfc7Hl'X*» 
£«£ft&7-blt£'#£U tt£3ftfc7-K**» 

£> b u-x£rk& u vans* tzummmm uz b 

S (4-0#it LXmcomS&Z b »J 7'n 

[0 04 3] &<0Xf 772 0 4T14. Xf 772 0 2 
•Cttffl § ft* W 77 b f - * fc Xf -y 7 2 0 1 T'«# 
$ft* W T*?hT-9fr$> hyy'JXi'UKjVtD^y 

hyx blasts r^^xufc^^y-t/wcwfis-f* 



b'b-XAtJim SaR7-b'i£§L IW^W, 
ftfcMfWL M^ffiLWSf-^AttS^a. 
0»t5j:r^aiS»tfibliI»fe*tt. <^c0Xf -y7"2 0 5 
t\ Xf -y7°2 0 0fcfcV^TflJjfflt/t7^-bXfc-O^T 

* -y h y x h <7>m&ftT Ltzfrmm i . n&s&cT<n 

T?^y<tm-o T V 14 if^fcfiXf 7 7° 2 0 2fcM5o 
£T07?*Xfc*fj£LT*-y h y X hcoffit^T L 
fefc*JK$iXJt#&fc{iXf 772 0 6fc3ttP„ Xf 7 
72 0 6Tii. aajStut^TO* 7 b 'J X h Ir-^fig 
L, tt«*v h yxhTWLTV^iJ^{41fflfc» 

a t TSUfflfo h 5 y s>x ^ 7 b y x b t « 

[0 044] B8tt. «f X h T'7? ^X L?t:7 b V 
xfcMff LizSMKOW h 7 y } JX? UOUco* y b U 
x b S^jdEf S*PMWfS8SIB07n 7 9 MX'hh. 

mmmmm s 1 a, 7^-^x7 b- px«^s4 
1 fc . g»T-^i*aj*S4 2 1 , *7 b y x urn* 

®.A3b*mtX^h. 7^-feX7 b*UX«^S41 
{4. SSIfrr Xb*tj&3 O^^PfA^tjS^xSfXb^ 
^ b/Wtf^^ y 7'n 7 ^A,or^-bXSrfil]{li LT 7 

^-texM*o^ ; &y7b*i'Xfcfc^fc«»-ri, 0 »f 

-?ttiB#f£4 2(i, 7Kl/XA7J^fejM^StL47- 
b**& L , «S£3 *ifcSHR7 - HiB*> 7- 
ffl»^<0#«&«ro^«aS»fci!»r S * Wt'J 7" 
n-y^rt*bV-Xt"CS»fc#*t4W77bf- 

r&m&h. *<ybyxb#ja^S4 3Ji, amsit 

7t 1/ 4 77 b f - 9 b 7 >" ^'X ^ ]s<)U0)^ 7 b y 
Xb&tttBl.7^-feXL^7b'>XfcMJS1-S*7by 

x b ^^-ri. fc fc t izmuo* 7 b y x b 1 1 
7 b y x b ic^jjw-ft . 08<ojswf^m 3 1 *fflv> 

TH7(7)*7 b 'JXhSfflS7n-(cLft4«-jT*ii 
*}f-ri»ifcfcJ;7. LSIf -y7-«gfXbfc*3V^ 
T 7^ -feX $tU27 V UZcr>Uft<7)&.% YyyVXW 

Kjux-tm L£* 7 b y x b zftrntz i t s . 

[ 0 0 4 5 ] 4tJ. fel»f39Sg«3 1 {4, IfflWN 
- b' 7 x 7 fc LT« LT J: V>^\ Wnyh'a- 
^fcs 7^-feX7 b*>Xfia^S4 1fcffla-f5«IBW 
7Dj/5Afc. eB7*-^ttHJ#a4 2fcfflS1-*7n 
fc , * 7 b 'J X bff«*S 4 3 fcffi STO / 
5Afc&fflViTfc*iiT^I.„ 
[0046] &fc. 19*3^01 0SrfflV^TH7£07 
n-afc»-3Tft#«fciiWt*. 09 {4. mscDVe 
r i 1 og-HDLT*«iaa§il^ : &y7n7^ i 
ram8<07b'UXf 3-^«OEHS0t'fc5. 11* 
07bPX®^ADDR [0] -ADDR [ 1 0 ] fc<t 
0 2 04 8*c7)7-bHMOOO 0~M2 0 4 7cOd*> 

c o o 4 7 ] 0 1 o«4. po«fc0 5Tmimmztitz* 

tl)7n7?i r amScO^^y-fe^f 7 7fT'*iit 
fcEBKO-S-C, t'7b [0] cOgfJ^S:^ UfelUESia-e 



!(9) 003-1 94890 (P2003-1 9489 0A) 



jtVJfny? i ram811 7>fA2 048 
t y 7 r A 4 0 9 6 1 X 1 fflfW ^ U ft. 
Hatfc 5 -yf-A4 0 9 5 fc 7 7f-A6 1 4 3 fcT'1«j££ 
til. ^ ^ U -fe/WS "Clf 2 0 4 8 ffliO^ ^ U -te^Srfl-r 
S. #£&&Bffci3:AND[I]g8A0 0 0 0~~A2 048 

coi*i^j»Rs tut v- Ywrxhth a n d wik t mm 

tWt'J-tMTdata.i n [0] £*&&tf. B! 
^ffibBtfckt 2 O4 8®93Xr-f<7V'W7 7 0g& 
A 6 1 4 4— A 8 1 9 l^ftcDjM^tlfcy-FIlfcJ: 

dat a_out [0] ^Sg^tH-f. H9i5it>' 
HlOfciSWC, WEJiATJiM 

[0048] j2TF, H7fc?'p v -3TH9fcHl 0«*»h 

20 If, HlOfcSJJM-iLSIfvrwWT^h 
T-^SrDATA_BUS [7:0] M—X&HB 
ttU V- KRtftfHRttfr? data_in [0]fcj; 
X/IS. 1 6 5 Cf>J£ Lfc^jST-* 7 F 'J X F <7)tt£ti£-B# 
tfittS. Xr«y7 , 2 0 3T'{4s H10CDADDR 
[ 0 ] ~ADD R [10] CDAJlCD "0 " *fctt " 1 " 

Th'VXA^^T "0" 2 0 48 

ffl<5Dl lA^NANDHlKWrtC)7-KI|M0 0 0 0t 

saws NAN DHBflWW "i" saws. 
-£fci± , 7-KHM0000 fcrg&ii LT v ^ ^ y -fe^ 
(A2 0 4 8fcJ:tfA4 09 6) (OWT^hf-^ 

ffi-TS. M/-^7-««^data_i 
n [ 0 ] tJ J: WW 1 6 5 CM LfcP#j£T F V-X 
T*4. 

[ 0 0 4 9 ] Xf 77 2 0 6 T\ fflSBrX hTSWfflA 
4 T'fcT? -feX £ fufc£T <7)T F WC# UTftffi $ tl 

fc* 7 f y x f ltbsuh* 7 f y x f l 

fclfcfc, (BRI/Ovjrvxif) ^fefciX^XT-vTfcL 

t i «w«ffl* 7 f y x f t raises titM y 70 

•y ? & ISft LjfcKfHfBRfc ffi ViTffit^iiE^ 

[0 0 5 03 El Hi. H707n-fc:W;#r>Tft* 
LJt^ * 'J 7*0 <y ? tf) F =y > isX 9 7h'JXh 

1 ot\ yyn^costtsa&fc. fl*Lfc^*y 

7"D 7 ? CO h ^ y * UOU* 7 F U X F LT 

ttmtKV 7 F fclgfrta . tiMltffy 7 F fc LTJi, 



[00 5 1 3 »5Xf772 1 1 T\ fePtf^DTfcJ; 0* 

Bfrr«d»wii»t^^9sz*>fc t § fctt. xr 7 

T2 1 2t»^, W$«ffiH)ft-Wf€^^m-t^J; 
£Mftl>. dlCDXr- -v7°2 1 3T\ ySaV-yay 

ixtimmmm-t s. xf772 1 sthrls* 

£0WCXT77-2 1 2§rHff-r§„ 

[o 0 5 2 ] xfv72 1 it. mmmmpm 
felt ssw^-eo^s a y|c#*a* 

[00533 xmmmiz&^xte. ^>vra 7 
mmmmvy vmmLx^K^mmz-mm 

^affiLT*^h7y^X^K;I<'C0*7hyxh4 
«f§<7)T\ ^*y7o7^cO^:l-f77hT-^* > 
Wt'J7*n7? C0^4 h 7 y x'X #| EJ** 7 h y X 

h 1^ s a 3 yizm^mmmt 

mix, *vh'J^hfl«fciW-4«nBti3J:* (7 
^•feXTHVxSt/^THWXft) tjlltC*. ySi 
w-^gyi^llI«.®JB"C#*. fttc-x^y 
^^y7"0 7^t3ffflt^^Wi, Clti4>OM»* 

ifismtKci. zwzoiz. m2m$mmizt5^xi>. 

[00543 

& £ 1 1 J: 9 . mmmnfrxy- bKai^^i^flBR 
Sfetiv^t y 70 7^A%i?it^-<7)«gK±fc# 

ft^5**t*SV>Tt>. P< ; ey7n7^l*lg|5«7^-fex 

s*ifcr f ^ y -feywc t x-iAx-o names* 
mi 3 *mm 1 swMawcfett*^* y 7*0 7 ^ 

<0f«j»«JB 7r>f /K9frj£7 n-BT* S . 

[H23 rta^7r>f;i'*fisj«t-s«ai«¥«Bmii 
s-t-tr >-x-r Awn 7 9 mxfo h . 

[03 3 ( a ) ii % rt»«sty X hO-^Jt-S. v , 
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( b ) m^mmm^n-m^m-fmx'hh . 

[04 ] tWM»W)7n-Brc*6. 

[H53 8h'yhX2048 1 7-K<5D^ ; EU7'n>x^(7) 

[ H 6 ] «flg£/ S A a ymmiZ* t >J 7*0 >y ? 

[ h 7 ] *n^>» 2 mmmco h?> ; jz? ww> 

[08 3 >9y^^I^W)*'yhyxh*fWt* 
ScPt »t(r33S§St«07*n y ? HT"S> £ . 

[ H 9 ] ^ *e y y d -y ? cor h vxf3 -#nw>iaiiH 



[Hi 0] ^-ty 7"n >y ?<D^ 'J 5 •y^t-*a 
[0113 h7>-i>'X^K;^-y hyxh^ffl^fcO 

[^offiisj] 

i2, 31 fewswsssa 

2 1 OJHKF 

2 2 rts*aB8iiiaj¥a 

4 1 T?-feXTKVXim#S 

4 2 mT-mamt 

4 3 *7f'JxH«#S 



tin 



2] 



?Xh'«*Wt*gtail..J'5T.l/-J^>l=fel+4iSS»fl. 
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[010] 
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moduli IRAM( DATA PUS. ABDR. CS. WE, OE, CLK); 
inout [7:0] DATAJ3CJS ; 
input [10:0] ADDS; 

input CS, WE, OE, CLK; // chip setector, writa suable , : 



wire [10:0] addrja: 
wirs rd,»r; 

reff [7:0] irara8[0:irh7E]; // 
ros [U.-0] addr; 



moculsADDR_OATAJ)UMP() 



«*. ±15,7:01 . Vpp*. memc^btek.DAiA .BUS; 
wre»r=Vpper_ M mKyJ*d.wr. 



y dioo 



apat=Wopen{-duinpJ»»J: 



always ©( ADDR or (CS & CLK) ) ••. 
tftCSfcCLK) I D| „ 

addr_m = ADDK; j 

always @(d or PS & CLK) ) // datalafcch 
if(CS&CLK) 
data. in[7:01= DATAJJTJS; 

asm B n DATA 3US = (rd = H> 1) ? data_out : S 

alwaysSC posodps CLK)// road/write mn trol 
if Crd) basin //read 
data.oufc[7.-0]=iraraa[addr_in[10:0]]; 



VPAT/WRITE/READ/ADDRESSOAW); } D1043 

eCSIMOK); 
Wft 

%b Kb *b%b'. elk.c«,nl , wr. rt. address, dale ): } D 




[08] 
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